Abstract. We consider the semigroup S of the fuzzy points of a semigroup S, and discuss the relation between the fuzzy interior ideals and the subsets of S in an (intra-regular) semigroup S.
for each y ∈ X. If f is a fuzzy subset of X, then a fuzzy point x α is said to be contained in f , denoted by
for all x, y ∈ S, a fuzzy left (resp.,
for all x, y ∈ S, and a fuzzy ideal of S if f is both a fuzzy left and a fuzzy right ideal of S. It is clear that f is a fuzzy ideal of a semigroup S if and only if f (xy) ≥ f (x)∨ f (y) for all x, y ∈ S, and that every fuzzy left (right, two-sided) ideal of S is a fuzzy subsemigroup of S.
3. Interior ideals of fuzzy points. Let Ᏺ(S) be the set of all fuzzy subsets of a semigroup S. For each f ,g ∈ Ᏺ(S), the product of f and g is a fuzzy subset f • g defined as follows:
, g, and h ∈ Ᏺ(S). Thus Ᏺ(S) is a semigroup with the product "•". Let S be the set of all fuzzy points in a semigroup S.
• z γ for any x α ,y β , and z γ ∈ S. Thus S is a subsemigroup of Ᏺ(S).
For any f ∈ Ᏺ(S), f denotes the set of all fuzzy points contained in f , that is,
For any A, B ⊆ S, we define the product of two sets A and B as ( (1) f is a fuzzy interior ideal of S.
Lemma 3.2 (see [7, Lemma 4.2]). Let f and g be two fuzzy subsets of a semigroup S.
Proof. Let f be a fuzzy interior ideal of S, and let x α ,z γ ∈ S and y β ∈ f . Then since α > 0, γ > 0, and 0 < β ≤ f (y), we have
Since f is an interior ideal of S, we have
This implies that f (xyz) ≥ f (y), and hence f is a fuzzy interior ideal of S.
It is clear that any ideal of a semigroup S is an interior ideal of S. It is also clear that any fuzzy ideal of S is a fuzzy interior ideal of S. A semigroup S is called regular if, for each element a of S, there exists an element x in S such that a = axa. (1) f is a fuzzy right (resp., left) ideal of S.
Proof. It suffices to show that (2) implies (1). Assume that (2) holds. Let x be any element in S. Then since S is regular, there exists element a in S such that x = xax.
Since f is an interior ideal of S, we have From Theorem 3.5, we can consider S as an extension of a semigroup S. Let f be a fuzzy subset of a semigroup S. If f is the subset of S × S given as following:
then the set f is an equivalence relation on S. We can consider the quotient set S/ f , with the equivalence classes x α for each x ∈ S. We will denote the subset
Let f be a fuzzy subsemigroup of S. If the product " * " on E(f ) is defined by x α * y β = (xy) α∧β for each x α , y β ∈ E(f ), then E(f ) is a semigroup under the operation " * ".
Theorem 3.6. Let f be a fuzzy interior ideal of S. Then E(f ) is an interior ideal of (S/ f , * ).

Proof. Let x α , y β ∈ S/ f and a γ ∈ E(f ). Then since x α ,y β ∈ S, a γ ∈ f and f is an interior ideal of S, (xay) α∧γ∧β
A semigroup S is called intra-regular if, for each element a of S, there exists elements x and y in S such that a = xa 2 y.
Theorem 3.7. A semigroup S is intra-regular if and only if the semigroup S is intraregular.
Proof. Let a α ∈ S. Then since S is intra-regular and a ∈ S, there exist x, y in S such that a = xa 2 y. Thus x α ∈ S and y α ∈ S and
Hence S is intra-regular. Conversely, let S be intra-regular and a ∈ S. Then for any α ∈ (0, 1], there exist elements x β ,y δ ∈ S such that
This implies that a = xa 2 y and x, y ∈ S.
Theorem 3.8. For a fuzzy set f of an intra-regular semigroup S the following conditions are equivalent:
(1) f is a right (resp., left) ideal of S.
Proof. It is clear that (1) implies (2) . Assume that (2) holds. Let x, y be any elements in S. Then since S is intra-regular, there exist elements a, b in S such that x = ax 2 b.
Since f is an interior ideal of S, we have (1) S is intra-regular. Proof. Let f be a fuzzy right ideal and g a left ideal of S. Since S is intra-regular, f is a right ideal, and g is a left ideal of S, f ∩ g ⊂ g • f by Lemma 3.9.
Conversely, let f be a fuzzy right ideal and g a fuzzy left ideal of S.
for all x ∈ S and f ∩ g ⊂ g • f . By Lemma 3.10, S is intra-regular. 
